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t r e n d s   a n a l y s i s
Washington’s Transportation Future is everyone’s.   Our transportation system
serves us 24 hours a day.  People drive, ride and carry freight on it.  Washington’s highway
and road system, ports, airports and ferry terminals, transit and intercity bus terminals, and
railroad network and train stations are important assets to our future.   Together with cars,
trucks, buses, ships, ferries, trains and planes, the transportation system enables people to
reach their desired destination, and products to reach their intended customers.

The people who use Washington’s highways, railways, waterways and air space live, work,
visit friends, shop or do business in Washington, and each year there are more of us than
ever before.  As the state’s population grows and more businesses open their doors, a
greater number of  trips are made and more miles are traveled on the system.

The Trends Analysis examines the forces that influence travel growth in Washington to
better understand our common past and prepare for our common future in transportation.
The trends are based on historical data and observation.  The purpose of the report is to
provide a basis for long-term investment decisions affecting Washington’s transportation
future.  It is a resource document intended to serve our customers, i.e., our transportation
partners in the public and private sectors, transportation planners and providers, and
individuals interested in transportation issues, as well as our internal customers at WSDOT.
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Executive Summary
The Trends Analysis examines those factors that play a part in influencing travel.  The
report presents these factors as “forces” influencing travel behavior.  The demographic
factors considered are a growing population, the aging of the population, and the growth of
the labor force.  The role of a growing economy and the effect of employment growth and
personal income on travel behavior are also examined.  Consideration is also given to an
important factor in studying urban travel, and that is the dispersion of population and
employment locations.  With respect to the transportation system, several factors influence
travel.  These are the aging of the system, travel growth, safety, the movement of freight and
goods and concern for the environment.
The key trends found in the report are summarized below.

1  Demographics

1-1 Growing Population
• Washington’s population will increase 36.5 percent from 1997 to 2020.  The state’s

population in 1997 was 5.6 million.  The population is expected to increase 2.0 million to
reach 7.6 million by 2020.  Net in-migration will result in more than half the population growth
by 2020.

• The largest share of the total population growth will take place in the Central Puget
Sound Region.   In 1997, 51 percent of the population will be concentrated in Snohomish,
Pierce and King counties.  By 2020, these counties will account for about 50 percent of the
state’s total population or 3.8 million.  The fourth highest concentration is expected to be in
Spokane county with a population of over half million by 2020.
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1-2 Aging Population
• An important demographic factor in the coming decades will be the aging of the

population.  Beginning 2005, those entering the age group 45 to 65 plus years will comprise
37 percent of the population.  In the period 2010-20, this age group will comprise 40 percent
of the total population.

 
1-3 Growing Economy

• Washington’s labor force will gain an additional 1.0 million people by 2020.  The total
workforce will be 4 million. The growth in labor force from 1997 to 2020 will average 1.3
percent annually.  Female labor force participation is a significant factor in this growth
accounting for nearly half the labor force.  An additional phenomenon will be the slowing
down of the labor force participation rate when a large portion of the state population shifts
into retirement age.

• More women are entering the workforce.  The increase in female labor force participation
is a significant labor market phenomenon.  Women’s share of driver licenses was 45 percent
in 1970.  This share was 49 percent in 1996.  By 2001, the proportion of women and men
drivers will be about equal.

• Over a million jobs will be added to Washington’s economy by 2020.  The past 25 years
from 1970 to 1995 has seen a doubling in employment from 1.3 million to over 2.6 million
jobs.  Another 1.1 million jobs from 1995 to 2020 are expected bringing total employment in
the state to 3.7 million by 2020.  The economy will also stabilize and  become increasingly
diversified.
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• Total personal income will increase faster than national averages.  Washington’s share
of the nation’s total personal income was 1.7 percent in 1970.  In 1995, Washington’s share
accounted for 2.1 percent .  By 2020, Washington’s share will be about 2.5 percent of the
nation’s  total personal income.  Per capita personal income will rise about 40 percent from
$21,801 in 1995 to $31,127 by 2020.  The 2020 forecast is over 3 percent higher than the
national average.

• Services and trade will lead in employment growth.  By 2020, services and trade will
account for 55 percent of the total jobs in the state, and 62 percent of the total job increase.
Export oriented services are an important part of the services industry where strong growth is
expected in business services, legal services, engineering, management and accounting
services.

• Goods-producing sectors will show faster employment growth than the nation as a
whole.  The outlook for aerospace, machinery and instrument production in the state is bright
and growth is expected to increase 37 percent from 1995 to 2020.  This sector will account
for 17 percent of the total jobs in the state.
 
1-4 Land Use

• The dispersion of population and employment locations will occur more slowly.  Land
use trends have tended to spread uses out which is a pattern linked to greater auto use.  One
result has been an increase in average trip distances from 8.7 miles in 1983 to 9.5 miles in
1990.1  However, average trip lengths will begin to taper off as congestion and the amount of
time spent driving becomes a constraining factor.  In this way, attention will continue to focus
on the importance of the suburbs as locations of population and employment growth.

1.  National Personal Transportation Survey, U.S. Department of Transportation, 1993, p 4-98.
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2   State’s Transportation System  (State Highways)

2-1 Aging System
• Maintenance and preservation keeps pace with the aging of the transportation

infrastructure.  Since 1969, the number of roadways rated “good” increased from 7,200 lane
miles to 11,610 miles.  During this time, 1,075 miles of pavement rated “very poor” were
repaired bringing the total down from 1,315 miles of “very poor” roads to just 240 miles in
1997. During the next 14 years, the pavement program will work towards maximizing the
benefit attained from making repairs before deterioration makes the repairs more costly.  The
average age of Washington’s 2,917 bridges is 34 years.  The number of bridges rated “poor”
decreased from 208 to 148 from 1984 to 1997.

 
2-2 Travel Growth

• More miles are being driven on the highway system than ever before.  From 1970 to
1995, the number of miles driven on the state’s highways rose from 11.4 billion miles per
year to 27.6 billion miles.  The trend will slow down slightly but by 2020, 48.5 billion miles will
be traveled on the state’s system each year.  This is a 79 percent growth in travel from 1995
to 2020.

• The number of miles traveled by each person is steadily rising.  The average number of
miles traveled per capita on all roadways in 1970 was 5,991 miles.  By 1990, this figure rose
to 9,027 miles.  By 2020, miles traveled per capita are expected to peak at 10,448 miles.
Female workforce participation will be about equal to men, and congestion levels will
influence the amount of time spent in cars.  The growth in trip distances may start to slow
down due to similar constraints such as congestion and available time.
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• Fewer new miles of roadway are expected.  Centerline miles of highway have remained
fairly constant at around 7,000 miles over the period from 1980 to 1997, and is expected to
remain close to that level.  However, additional lanes have been added to the existing
highway system.  A total of 497 lane miles were added from 1990 to 1997 to increase
roadway capacity.  Such improvements are an important element in providing mobility in
metropolitan areas.

• Congestion will increase and become longer in duration.  Congestion has been
increasing in metropolitan areas and suburbs throughout the state.  No evidence suggests
that peak demand periods will diminish in future years.  The growth in travel will translate
more directly to spreading the peak demand periods in the morning and afternoon.  Operating
speeds will also be slower on an increasing number of roadway segments.

• Statewide, 92 percent of all trips were made using the automobile.  The automobile is
the dominant mode of travel.  This trend is expected to continue to 2020.  Transit share has
declined to about 2.1 percent in 1995 from 2.2 percent in 1990.  The ferry system captured
0.34 percent of the total trips made in 1995.  Passenger rail captured 0.01 percent in 1995,
and may capture a slightly larger share when commuter rail is introduced.  The trends in
modal choices are associated with the continued suburbanization of metropolitan areas.
 
2-3 Travel Safety

• Highway safety will continue to make Washington roadways safer for travelers.  The
number of fatalities on all Washington roadways went down 27.7 percent in the period from
1980 to 1996.  During this time, there was an annual decline of 2.0 percent overall from 927
fatalities in 1980 to 712 in 1996.  The fatality rate also dropped, from 3.43 fatalities per
million miles traveled in 1980, to 1.45 fatalities per million miles in 1996.  The number of
injuries increased 2.0 percent
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 annually during this period, but considering the miles traveled on the roadway system, the

injury rate per million miles actually fell from 2.1 to 1.7 injuries per million miles of travel.
Non-fatal accident rates also declined from 3.93 non-fatal accidents per million miles in 1980
to 2.83 in 1996.  This positive trend is due to a combination of factors including stricter
enforcement of drunk driving laws, greater seat belt use, safer vehicles, and improvements in
design of roadside features such as guardrails and sign supports.

• Fatalities from truck collisions are relatively few.  There were 51 fatal accidents involving
large trucks in 1992.  The number of fatalities increased slightly to 63 by 1995.  Injuries rose
slightly from 44.2 injuries per 100 million miles traveled by trucks to 51.7 injuries per 100
million miles in this period.  Although fatalities and injuries from truck collisions are low
compared to all other roadway collisions, the challenge is to continue lowering  these rates
even as both trucks and passenger vehicles increase their use of the system.

• Fewer aircraft fatalities are expected.  Aircraft fatalities decreased from 46 in 1985 to 17 in
1997.  The number of injuries increased from 14 in 1985 to 46 in 1997.  The reason for fewer
fatalities is not known, but may be due to several reasons: 1) tighter controls on airspace; 2)
more pilot training; 3) occasional pilots not flying; and 4) stricter FAA controls on aircraft
replacement and parts.

• Bicyclist fatalities are expected to remain low but injuries are increasing.  Bicyclists
accounted for 12 fatalities in 1988 and 14 in 1996.  The fatality rate in 1995 was 7.9 fatalities
per 100 million miles of bicycle travel.  The total number of injuries was 1,617 injuries in
1995, or an injury rate of 9.8 per one million miles of bicycle travel.
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2-4 Freight and Goods
• The movement of freight and goods will play an increasingly larger role in metropolitan

areas.  The level of economic activity and the level of goods movement in an area are
related.  Freight and goods travel along north-south and east-west trade corridors of the state
following highways, railways, and waterways.  These movements supply metropolitan areas
and also carry goods through the state as exports and imports.  Port container cargo alone is
forecast to grow from 1.2 million containers in 1990 to 3.2 million containers by 2015.  The
impact on landside traffic from rail and truck activity generated by the ports, as well as truck
and rail activity serving the metropolitan areas themselves will pose a challenge to the flow of
passengers.

• The globalization of markets will have a significant impact on freight and goods
movement in metropolitan areas.  Exports and imports through the ports will nearly double
between 1995 and 2015.  In 1995, 2.5 million metric tons were handled at the ports.  By
2015, this figure will increase to 4.6 million metric tons.  An era of free trade agreements will
also have a major impact on international freight movement in metropolitan areas.

 
2-5 Environmental Conditions

• Carbon dioxide emissions from transportation are expected to increase 1.3 percent
annually through 2010.  Carbon dioxide is the predominant greenhouse gas released,
accounting for 85 percent of total emissions weighted by global warming potential.  Despite
significant energy efficiency improvements, transportation activity outpaced efficiency gains.
This resulted in increasing energy use and carbon dioxide emissions.  Gasoline contributed
more than 60 percent of the carbon dioxide emissions from transportation.
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• Smog in urban areas is on the way down.  Carbon monoxide and nitrogen oxide are two of
six air pollutants for which the EPA set primary air quality standards.  These two pollutants
contribute to the formation of ground level ozone present in smog.  Total carbon monoxide
emissions dropped 19 percent between 1985 and 1995.  Nitrogen oxide emissions dropped
4.2 percent for passenger vehicles, but off-highway sources (railroads, marine vessels and
aircraft) rose by 40.2 percent.

 
• Ratification of an agreement on greenhouse gas emissions will spur changes in the

form of transportation.   The function of transportation will remain the same, namely, to
accommodate the efficient movement of people and goods.  Its form may evolve due to
technology advancements that will look toward hybrid vehicles that reduce carbon dioxide
emissions through the tailpipe.

3   Transportation Technology

3-1 Intelligent Transportation Systems (ITS)
• ITS is intended to make more efficient use of existing highways and space limitations.

The rationale behind ITS is to limit construction, environmental and property rights damage
caused by expanding highways.  ITS applies communications, computer and information
systems to surface transportation.  ITS applications include real-time traffic information
delivered on the Internet, road weather information systems, ramp meters, highway advisory
radio and variable message signs along highways.
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3-2 Hybrid Automobiles

• Hybrid Electric Vehicles (HEVs) may be an alternative to the conventional automobile.
An HEV is an electric car and a small internal combustion engine and electric generator on
board to charge batteries.  HEVs would be able to achieve several times the fuel efficiency of
a gasoline-powered vehicle.  They are also considered relatively less polluting.

• 
This report is organized by the factors described above.  The data are from national and state sources.  The
report is presently available on Washington’s Transportation Plan homepage at www/wsdot.wa.gov/wtp/
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1-1  Growing Population

 
 

Source:  OFM Fall 1997 Population Forecast

TREND    FUTURE
The state's population has been rising at a steady rate of   The national rate is expected to slow down from
1.6% per year.  Each decade has seen a significant jump   previous decades, but Washington's population growth 
in the population.  From 1970 to 1997, the increase in the   will translate directly to higher new levels - a 36.5% 
population was 64.3% or 3.4 million to 5.6 million.   increase from 1997 to the year 2020.  This is an increase 
Washington's services and goods-producing sectors   of 2.0 million people from 5.6 million total in 1997 to 7.6 
generally kept the demand for labor high.  The in-migration   million total by 2020.  Net in-migration will result in more 
which occurred also provided businesses with a large   than half the population growth by 2020.
pool of labor to draw from.  
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1-1   Growing Population - By County

Source:  From OFM Forecast

TREND
Between 1980 and 1997, the population increased by 1.5 million.  King County accounted for 25% of this 
increase, followed by Snohomish County (15%) and Pierce County (13%).  Additional high growth counties 
were Clark (8.4%), Kitsap (6.5%), Thurston (4.9%) and Spokane (4.6%). 
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1-1  Growing Population - By County

Source:  From OFM Forecast

FUTURE
From 1997 to 2020, the population is expected to increase by 2 million.  King, Snohomish and Pierce counties

 will experience the highest share of this increase with a combined three county total of 45 percent.  The 
population growth will also be distributed more widely across the state.  Counties capturing a high share of 
the increases will be Clark (6.8%), Spokane (6.8%), Thurston (6%) and Kitsap (5.3%).
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1-1   Population Growth in Counties    Table 1 Percentages     Table 2

% of % of 1980-1997 1990-2020

1980 1997 Increase Statewide 1990 2020 Increase Statewide Annual Total Annual
Increase Increase Growth Growth Growth

Adams         13,267 15,800 2,533 0.17% 13,603 20,997 7,394 0.27% Adams 0.98% 19.09% 1.41%

Asotin        16,823 19,700 2,877 0.20% 17,605 24,766 7,161 0.26% Asotin 0.88% 17.10% 1.11%

Benton        109,444 134,100 24,656 1.67% 112,560 181,806 69,246 2.52% Benton 1.14% 22.53% 1.56%

Chelan        45,061 62,200 17,139 1.16% 52,250 86,213 33,963 1.24% Chelan 1.81% 38.04% 1.63%

Clallam       51,648 66,400 14,752 1.00% 56,204 82,477 26,273 0.96% Clallam 1.41% 28.56% 1.24%

Clark         192,227 316,800 124,573 8.45% 238,053 425,502 187,449 6.83% Clark 2.81% 64.81% 1.89%

Columbia      4,057 4,200 143 0.01% 4,024 4,970 946 0.03% Columbia 0.19% 3.52% 0.68%

Cowlitz       79,548 92,000 12,452 0.84% 82,119 134,122 52,003 1.90% Cowlitz 0.81% 15.65% 1.60%

Douglas       22,144 30,800 8,656 0.59% 26,205 45,969 19,764 0.72% Douglas 1.85% 39.09% 1.83%

Ferry         5,811 7,300 1,489 0.10% 6,295 9,986 3,691 0.13% Ferry 1.28% 25.62% 1.50%

Franklin      35,025 43,900 8,875 0.60% 37,473 65,152 27,679 1.01% Franklin 1.26% 25.34% 1.80%

Garfield      2,468 2,400 -68 0.00% 2,248 2,726 478 0.02% Garfield -0.16% -2.76% 0.62%

Grant         48,522 68,300 19,778 1.34% 54,758 92,878 38,120 1.39% Grant 1.92% 40.76% 1.72%

Grays Harbor  66,314 68,300 1,986 0.13% 64,175 86,309 22,134 0.81% Grays Harbor 0.16% 2.99% 0.96%

Island        44,048 71,600 27,552 1.87% 60,195 106,649 46,454 1.69% Island 2.74% 62.55% 1.86%

Jefferson     15,965 26,300 10,335 0.70% 20,406 44,822 24,416 0.89% Jefferson 2.81% 64.74% 2.57%

King          1,269,898 1,646,200 376,302 25.52% 1,507,319 2,030,674 523,355 19.08% King 1.45% 29.63% 0.97%

Kitsap        147,152 229,400 82,248 5.58% 189,731 337,602 147,871 5.39% Kitsap 2.50% 55.89% 1.88%

Kittitas      24,877 31,500 6,623 0.45% 26,725 42,241 15,516 0.57% Kittitas 1.32% 26.62% 1.49%

Klickitat     15,822 19,000 3,178 0.22% 16,616 25,074 8,458 0.31% Klickitat 1.02% 20.09% 1.34%

Lewis         56,025 68,300 12,275 0.83% 59,358 92,395 33,037 1.20% Lewis 1.11% 21.91% 1.44%

Lincoln       9,604 9,800 196 0.01% 8,864 12,351 3,487 0.13% Lincoln 0.11% 2.04% 1.08%

Mason         31,184 47,900 16,716 1.13% 38,341 70,565 32,224 1.17% Mason 2.41% 53.60% 1.99%

Okanogan      30,663 38,400 7,737 0.52% 33,350 48,385 15,035 0.55% Okanogan 1.26% 25.23% 1.21%

Pacific       17,237 21,300 4,063 0.28% 18,882 28,628 9,746 0.36% Pacific 1.18% 23.57% 1.35%

Pend Oreille  8,580 11,200 2,620 0.18% 8,915 16,055 7,140 0.26% Pend Oreille 1.49% 30.54% 1.92%

Pierce        485,667 674,300 188,633 12.79% 586,203 916,848 330,645 12.05% Pierce 1.84% 38.84% 1.45%

San Juan      7,838 12,500 4,662 0.32% 10,035 21,110 11,075 0.40% San Juan 2.63% 59.48% 2.43%

Skagit        64,138 96,900 32,762 2.22% 79,555 152,812 73,257 2.67% Skagit 2.32% 51.08% 2.13%

Skamania      7,919 9,900 1,981 0.13% 8,289 12,809 4,520 0.16% Skamania 1.25% 25.02% 1.41%

Snohomish     337,720 551,200 213,480 14.48% 465,642 836,992 371,350 13.54% Snohomish 2.76% 63.21% 1.91%

Spokane       341,835 409,900 68,065 4.62% 361,364 547,959 186,595 6.80% Spokane 1.01% 19.91% 1.35%

Stevens       28,979 37,400 8,421 0.57% 30,948 58,503 27,555 1.00% Stevens 1.43% 29.06% 2.08%

Thurston      124,264 197,600 73,336 4.97% 161,238 324,911 163,673 5.97% Thurston 2.61% 59.02% 2.29%

Wahkiakum     3,832 3,900 68 0.00% 3,327 5,490 2,163 0.08% Wahkiakum 0.10% 1.77% 1.63%

Walla Walla   47,435 54,000 6,565 0.45% 48,439 67,519 19,080 0.70% Walla Walla 0.72% 13.84% 1.08%

Whatcom       106,701 156,200 49,499 3.36% 127,780 224,391 96,611 3.52% Whatcom 2.14% 46.39% 1.83%

Whitman       40,103 41,200 1,097 0.07% 38,775 49,705 10,930 0.40% Whitman 0.15% 2.74% 0.80%

Yakima        172,508 208,700 36,192 2.45% 188,823 271,726 82,903 3.02% Yakima 1.06% 20.98% 1.18%

State Total 4,132,353 5,606,800 1,474,447 100.00% 4,866,692 7,610,089 2,743,397 100.00%
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1-2  Total Population by Age Category: 1970 - 2020

Source:  From OFM Forecast
In Millions 1970-2020

Age 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 Total Change
0-24 1.5865 1.5687 1.6937 1.6711 1.7582 1.9457 2.1230 2.2595 2.3500 2.4331 2.5183 58.7%

25-44 0.8073 0.9114 1.2319 1.4501 1.6564 1.7771 1.7883 1.7530 1.7651 1.8779 2.0469 153.5%
45-65 0.6987 0.7266 0.7750 0.7968 0.8807 1.0797 1.3516 1.6450 1.8651 1.9347 1.9031 172.4%

65+ 0.3207 0.3612 0.4316 0.4977 0.5714 0.6274 0.6660 0.7145 0.8197 1.0034 1.2338 284.7%

Totals 3.4132 3.5679 4.1322 4.4158 4.8667 5.4299 5.9289 6.3720 6.8000 7.2491 7.7021

TREND         FUTURE  

The general population continued to increase mainly as a result of net   By 2020, the total number of individuals in the age 
in-migration.  As this growing population ages, the number of individuals   category (25-44) will double; those in the (45-65) 
in all age categories also increases. However, the older age categories   population will nearly triple; and those ( 65+) will 
experienced the greatest increase.  Those in the age categories (25-44,   quadruple their population.  Those 45-65 and 65+ 
45-65, and 65+) combined to nearly double from 1.8 million in 1970 to    whose combined total numbered 1.7 million in 
3.4 million in 1995. Those 45-65 and 65+ combined to number one million    1995 will total 3.1 million by 2020.  This group will 
in 1970.  By 1995, this group numbered 1.7 million.        comprise 40.7 percent of the population.  
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1-2  Total Population by Age Category: 1970 - 2020

Source:  From OFM Forecast

Source:  From OFM Forecast

Age 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 % Change

0-24 46.5% 43.9% 41.0% 37.8% 36.1% 35.8% 35.8% 35.4% 34.5% 33.6% 32.7% -13.8%

25-44 23.6% 25.5% 29.8% 32.8% 34.0% 32.7% 30.2% 27.5% 25.9% 25.9% 26.6% 2.9%

45-65 20.5% 20.4% 18.7% 18.0% 18.1% 19.9% 22.8% 25.8% 27.4% 26.7% 24.7% 4.2%

65+ 9.4% 10.1% 10.4% 11.3% 11.7% 11.5% 11.2% 11.2% 12.1% 13.8% 16.0% 6.6%

TREND      FUTURE
The median age increased from 28 years in 1970 to 32.9 in 1990, and will reach 35.7          By 2020, individuals in the 0-24 age  
in the year 2000.  Though the actual population of individuals in every age group           group will be entering the next age  
increased, the composition of the population changed. Those in the youngest age           group, but at a lower rate reflecting the  
category (0-24) comprised 46.5% of the population in 1970.  However, by 1995, the           smaller proportion of this age group. 
proportion of this group decreased to 35.8% of  the population. The most dramatic            The largest change will be among those 
shift was seen among those entering  the 25-44 age group.  In 1970, this group           in the 45-65 and 65 + age group who 
comprised 23.6% of the population, and by 1995, they were 32.7% of the population.            will make up 40.7% of the population. 
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1-3  Washington's Labor Force
TREND

From 1975 to 1997, Washington's labor  
force grew at an annual rate of 3.2% 
while the national average was 1.9%.  
The labor force is made up of persons 
between 16 and 65 who are employed 
and also those who are unemployed and  
actively looking for work.  A significant 
labor market phenomenon is the increase 
in female labor force participation which 
made up almost half the labor force and 
grew at an annual rate of 4.1% compared

 with 2.5% for males from 1975 to 1997.   
 
 

          Source:  "1997 Long-Term Economic & Labor Force Forecast for Washington," OFM & ESD  
FUTURE

Washington's total labor force will increase by 35.7% between 1997 and 2020.  An additional 1.0 million
workers are expected by 2020 bringing the total workforce from 3.0 million in 1997 to 4.0 million by 2020. 
The growth in labor force from 1997 to 2020 will average 1.3 percent annually. The labor force participation 
rate in the state will start decreasing around 2005 from 70.3 to 67.0 by 2020.*  Most of the decline will occur 
during the 2010-2020 decade when baby boomers retire early (before 65 years).  The portion of the 
population 65 + years of age will increase much faster than before, and more so for those aged 75 and 
above.
Note:  Labor Force Participation rate = Labor Force / Total 16 & Over (OFM)
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1-3   Employment

   Source:  "1997 Long-Term Economic & Labor Force Forecast for Washington," OFM & ESD.

TREND FUTURE
The state's population is expected to increase 1.6% per year.  However, A total of 1.1 million jobs are 
employment is expected to increase at 2.15% a year.  From 1990 to expected in Washington from 
to 1995, an average of 42,680 new workers per year found jobs in 1995 to 2020.  The forecast is for  
Washington. Women entering the market changed the composition of the the period from 1995 in which
workforce from one-third of the total labor market in 1950 to almost one- 2.6 million jobs were in the state,
half by the year 2000.  The past 25 years from 1970 to 1995 has seen to 2020 when a total of 3.7 
a doubling in employment from 1.3 million to 2.6 million jobs.  Between million jobs are anticipated.
1995 and 2020, 1.1 million jobs will be added to Washington's economy.
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1-3  Personal Income
TREND

In 1970, Washington had a 1.7% share
of the total personal income in the   
nation. The economic ups and downs 
seemed to have abated since the mid-
1980s. In 1995, total personal income 
in Washington was $118.4 billion. This
was two and a half times the $48.6
billion in 1970.  Washington's share in
1995 accounted for 2.1% of the total 
personal income in the nation, and 

   Source:  Bureau of Economic Analysis, Economic and Revenue Forecast Council, Economics Branch, WSDOT increased faster than the national 
average.    

FUTURE
The increased share of personal income reflects the 
vitality of Washington's economic growth.  By 2020, 
about 2.5% of the nation's total personal income will 
be generated in Washington.  The trend is toward  
more stable income growth and the growing  
importance of more diversified metropolitan 
communities.  The rise in per capita personal income 
in constant dollars from 1995 to 2020 is 1.3% per 
year, or from $21,801 (1995) to $31,127 (2020). The 

   Source:  Bureau of Economic Analysis, Economic and Revenue Forecast Council; 2020 forecast is over 3 percent higher than the 
Economics Branch, WSDOT national average.
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1-3   Growth Trends: Employment

* FIRE = Finance, Insurance, Real Estate;  TPU = Transportation & Public Utilities

Source: U.S. Census Bureau  

Services Trade Govt Mfg
 Constr. & 

Mining FIRE* TPU* Totals

1995 (thousands) 622.1 582.8 443.9 332 126 121.5 120.1 2348.4

% of Total 26.5% 24.8% 18.9% 14.1% 5.4% 5.2% 5.1% 100.0%

1970-1995 Annual Growth 5.1% 3.5% 2.3% 5.1% 3.5% 2.3% 2.0% 3.2%

2020 (thousands) 1092.596 938.48 651.276 428.304 199.84 187.124 169.916 3667.536

% of total 29.8% 25.6% 17.8% 11.7% 5.4% 5.1% 4.6% 100.0%

1995-2020 Annual Growth 2.0% 1.7% 1.4% 0.9% 1.7% 1.6% 1.3% 1.7%

    TREND       FUTURE
    By 2020, services and trade will account for       The outlook for aerospace, machinery and instrument production in the state 
    55 percent of the total jobs in the state, and        is bright and growth is expected to increase 37 percent from 1995 to 2020.  
    62 percent of the total job increase.       This sector will account for 17 percent of the total jobs in the state.  
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1-3   Growth Trends: Employment

Source: U.S. Census Bureau * FIRE = Finance, Insurance, Real Estate;  TPU = Transportation & Public Utilities

Services Trade Govt Mfg
 Constr. & 

Mining FIRE* TPU*

1970-1995 266.6% 142.0% 81.6% 38.7% 129.1% 108.0% 66.3%

1995-2020 70.7% 57.3% 44.1% 27.6% 55.1% 50.9% 39.3%

    TREND     FUTURE
The fastest growth in the economy between 1970 and 1995 took place in the     By 2020, employment in Washington industries will   
services and trade industries.  Services grew 266.6% and trades reached     stabilize and this is reflected in relatively more even 
142%.  Construction and mining experienced a similar rapid growth of 129%     growth rates.  In the charts to follow, trends are 
Growth in manufacturing showed a strong steady growth of 387% for that         illustrated for these major industries in the state.
period.
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1-3  Trends - Services & Trade
Services

Number

1970 169,700
1995 622,100

Change 452,400
% Change 266.6%

1995 622,100
2020 1,092,596

Change 470,496
% Change 75.6%

 

Source: U.S. Census Bureau

Trade
Number

1970 240,800
1995 582,800

Change 342,000
% Change 142.0%

1995 582,800
2020 938,480

Change 355,680
% Change 61.0%
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1-3  Trends - Govt. & Mfg.
Government

Number
1970 244,500
1995 443,900

Change 199,400
% Change 81.6%

1995 443,900
2020 651,276

Change 207,376
% Change 46.7%

 

Source: U.S. Census Bureau

Manufacturing
Number

1970 239,400
1995 332,000

Change 92,600
% Change 38.7%

1995 332,000
2020 428,304

Change 96,304
% Change 29.0%
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       1-3  Trends - Constr., Mining, F.I.R.E.*
Const&Mining

Number
1970 55,000
1995 126,000

Change 71,000
% Change 129.1%

1995 126,000
2020 199,840

Change 73,840
% Change 58.6%

 
Source: U.S. Census Bureau F.I.R.E.*

Number
1970 58,400
1995 121,500

Change 63,100
% Change 108.0%

1995 121,500
2020 187,124

Change 65,624
% Change 54.0%

  * FIRE:  Finance, Insurance, Real Estate
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1-3  Trends - Transp. & Pub. Util.
TPU*

Number
1970 72,200
1995 120,100

Change 47,900
% Change 66.3%

1995 120,100
2020 169,916

Change 49,816
% Change 41.5%

   * TPU:  Transportation and Public Utilities

Source: U.S. Census Bureau

Total
Number

1970 1,080,000
1995 2,348,400

Change 1,268,400
% Change 117.4%

1995 2,348,400
2020 3,667,536

Change 1,319,136
% Change 56.2%
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1-4  Land Use
TREND

Between 1970 and 1995, the amount of land taken up by
housing and business developments in the central Puget 
Sound area doubled.  Totals for housing went from 
100,000 acres in 1970 to 211,000 acres in 1995.  During 
the same period, businesses went from 47,000 acres to  
90,000 acres. Past trends indicate that population, 
employment and retail uses were spread out. Studies 
confirm that the pattern of past land use trends are linked 

 to greater auto use.  Average trip distances have also  
 been increasing.  In 1983, the average trip distance was 

Source:  Puget Sound Regional Council  8.4 miles.  In 1990, this figure was 9.5 miles.  
  
FUTURE
More attention will focus instead on the importance of 
suburbs as locations of population, employment and
retail growth.  Trip distances will not continue to increase
indefinitely, but will taper off because the amount of time 
spent driving will become a constraining factor.  From 
1970 to 2020, the industrial / commercial use of land is 
expected to increase 2.2% annually, residential use 2.1% 
annually, and land not available for development 0.3%

   
Source:  Puget Sound Regional Council    
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1-4   Balance / Density
TREND

In 1990, seven of twelve counties had communities where imbalances occurred in the
number of jobs and retail outlets to housing available in the community.  Those counties
are shown in the chart.  If a community has more jobs or retail outlets than housing 
available, then they are in a position to influence trips from outside the community   
whose purposes are to work and shop where jobs and retail outlets are available.   
Seven counties (see chart) had communities where out-commuting or in-commuting

had to take place because of an imbalance in the 
ratio of jobs or retail outlets to housing. 

FUTURE
A community with lots of jobs and retail outlets but  
short on available housing jobs, will tend to generate 
trips from neighbors.  A community with lots of  
available housing but few jobs and retail outlets also 
tends to generate trips to neighboring areas for jobs 
and retail activities necessitating an automobile. 
A community that is relatively balanced in these 
resources reduces the necessity of travel to other
communities to satisfy job or retail needs.  Attention 
is focused on suburbs as locations of population
and employment growth, and planning communities
with a balance of jobs, housing and retail activities 
within it.

Source:  Land Use Trends Affecting Auto Dependence in Washington's 

Metropolitan Areas, WSDOT, July 1995. * Kitsap County:  The affect of the Navy base may be in evidence here. 
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1-4  Land Use & Travel

     Alternative land use practices
       · Concentrated land use
       · Balance of resources

Current land use practices        · Shorter auto trips
  · Spread of land usage                  miles traveled 

  · Longer auto trips 

Trips requiring auto usage Miles less traveled . . .

Fig. 22

Fig. 23
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2-1  Pavement Condition
The Pavement Structural Condition measures the 

surface condition with a value from 1 to 100.  

 

TREND
Over a thirty year period since 1969, 4,410 miles of
roadway statewide were brought up to a rating of 
"good."  In 1969, we started with 7,200 lane miles 
of roadways rated "good," and by 1997, this figure 

Source:  Materials Lab, WSDOT rose to 11,610 miles.  During this time, pavement 
rated "very poor" dropped from 1,315 miles to just
240 miles in 1997.  This was accomplished by   
repairing  damaged pavement segments and  
building more durable roads.  

FUTURE
With the current pavement management program,
a 61.3% increase in the number of roads were
brought up to the standard of "good."  This trend
continues but with effort as more of the roadway
system experiences wear and tear from greater

Source:  Materials Lab, WSDOT use. 
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2-1   Bridge Condition

TREND
Washington's state highways are connected
by a network of 2,917 bridges.  The average 
age of these bridges is 34 years.  Many of the
bridges were overpasses constructed on the
Interstate system, and were built between 
1955 and 1975.  In 1989, the FHWA Coding 
Guide was adopted resulting in better
inspections and reporting.  Better reporting
to the Regional Offices meant repairs could be
made in a more timely fashion. Over the period Source:  Systems Planning Branch, WSDOT

from 1984 to 1997, the number of bridges
rated "poor" decreased from 208 to 148 which
was a 29% drop.  However, of the bridges 
remaining, problems associated with bridges 
rated "poor" are structural in nature, making 
repairs costly compared to repairs involving 
an overlay of asphalt or concrete.

FUTURE
Fewer bridges will be rated "good" as "good" 
bridges are downrated to "fair" over time. 
Repairs can raise the rating of "poor" bridges 
to fair but this change is more costly and slow. Source:  Bridge & Structures Office, WSDOT
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2-1  Asphalt Pavement Deterioration
 

 

 

Source:  Systems Planning Branch, WSDOT

TREND FUTURE
The lowest life cycle cost is achieved at about Over the next 14 years, the Pavement Preservation Program
12 to 13 years in the life cycle of asphalt will seek to catch up and bring the highway system in line 
pavement.  Maximum benefit is not achieved for with the lowest life cycle cost schedule.  Repairs will need 
work performed either before or after that time. to be made to roadways before deterioration reaches a 
The state is not yet at the lowest life cycle cost. stage that makes the repairs more costly.    
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2-2   Factors Influencing Travel

                        Adapted from Michael D. Meyer

  Over the past two decades, various factors have come to be considered critical in understanding how travel is   
  influenced. As the state population grows and more businesses open their doors, a greater number of trips are 
  made, more miles are traveled on the system, and congestion increases.  The relationships of the factors that   
  influence travel are shown above.  These variables play an important role in explaining travel.
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Demands on the transportation system continue to grow.  The growth of Washington State’s economy is predicted to
outpace national economic growth by 50 percent over the next 10 years.

Washington’s population, growing at an average annual rate of almost 2 percent, is expected to exceed six million
people by 2003.  Along with population increases come increases in employment, miles traveled, and other traffic.

All of this growth places new demands on the state’s transportation system.
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2-2   The Future of Travel
TREND

   The growth in vehicle miles traveled on state 
   highways annually (VMT), has risen 141.5% 
   from an annual total of 11.4 billion vehicle 
   miles traveled in 1970, to 27.6  miles billion 
   vehicle miles traveled in 1995.

FUTURE
   Although the old forecast indicates a 3.6% 
   per year rate of growth from 1995 to 2020, 
   the new forecast indicates a slower rate of 
   growth of 2.4% per year for the same period.  
   At the new forecasted rate, 48.5 billion miles 
   will be traveled on the state's system each 
   year compared to 66.7 billion miles following 
   the old forecast.  Still, the new forecast 
   indicates a 79% growth in travel from 1995 
   to 2020.  The slower rate of growth is 
   accounted for by the following:

Source:  Transportation Planning Office, WSDOT 

   Annual vehicle miles traveled (VMT) is the number of miles traveled on    a)  Vehicle availability reaching saturation
   roadways in one year.  VMT is a measure of how much travel takes     b)  Congestion levels affecting trip lengths
   place on a roadway.  The VMT provided in the chart is for state highways.    c)  Female drivers license and workforce

participation peaking

 '70  '75  '80  '85  '90  '95  '00  '05  '10  '15  '20

Old Forecast 11.43 14.94 16.3 19.91 23.12 27.6 32.9 39.3 46.9 55.9 66.7
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2-2  Miles Traveled per Capita
TREND

The average number of miles traveled by
each person has risen dramatically from
1970 to 1990.  In 1970, miles per capita
averaged 5,991 miles of travel per year 
on all roadways in the state. By 1980, 
miles per capita had risen 15.5% to 6,920
miles per year. In 1990, this figure jumped
30.5% to 9,027 miles per year. However,
by the year 2000, miles per capita may

 start slowing down reaching 9,724 miles 
for a total increase of 7.7% over the 

 decade of the 90's.  Reasons for the
slowing down may be attributed to the
saturation of women entering the labor
market, and also less willingness on the 
part of drivers in general to keep driving

Source:  Economics Branch, WSDOT especially if congestion lengthens the
duration of a trip while not adding more

    FUTURE miles to the trip. 

  From 2010 to 2019, per capita miles traveled each year is expected to peak at around 10,448 miles.  This represents a 
  no growth rate scenario in per capita miles traveled for the decade. The reasons for this are tentatively based on the 
  assumptions that individuals will decide not to spend any more time driving than they already are, and a peaking in the 
  number of women entering the labor market. Trip distances may also start leveling off as home-job-retail activities 
  become more local.  Trip substitutions and transportation demand management strategies may also take effect.
  However, miles traveled per capita will still be the highest they have been in the state's history.
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2-2   Miles Traveled per Capita
All Roadways

Table 3

VMT Population Miles / Change

Year billions in millions Capita in miles

1970 20.37 3,413,244 5,991 -

1975 23.11 3,567,900 6,476 485

1980 28.60 4,132,156 6,920 444

1985 34.26 4,415,785 7,759 838

1990 43.93 4,866,692 9,027 1,269

1995 48.43 5,429,900 8,919 -108

2000 57.34 5,896,517 9,724 805

2005 66.10 6,330,505 10,442 717

2010 70.59 6,756,242 10,448 6

2015 75.25 7,202,793 10,448 0

2019 79.03 7,653,590 10,448 0

Total Growth 387.9% 224.2% 174.4%
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2-2  Driver Licenses by Gender
TREND

   The split in driver licenses between men and 
   women in 1970 was 55% and 45% respectively.  
   This split continued to change through the 1980s 
   when  53% of the drivers were men and 47%  
   were women, but more women kept entering   
   the workforce.  In the decade of the 1990s, the 
   percent of driver licenses held by men dropped 
   again to 51% while the percent of licenses
   held by women increased to 49%.  The faster 
   rate of growth for women in gaining driver 
   licenses (3% versus 2.3% for men) reflected 
   the even balance taking place in the labor 
   force for men and women.

FUTURE
   By 2001, the proportion of women and men 
   drivers will be about equal.  As female labor
   force participation reaches saturation, 
   differences in travel patterns between men 
   and women may also show as shorter trip 
   distances with more trip chaining* for women.

Source:  Economics Branch, WSDOT

*  Trip chaining:  a trip from point of origin to the final destination (one-way) linked by a number of modes
    or vehicles.
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2-2  Vehicle Registrations
TREND

From 1980 to 1997, vehicles were registered at a   
slightly faster rate than the growth in population.     
During this period, the population grew 1.8% a  
year while the number of cars and trucks  
registering increased 2.0% a year.  In 1997, most 
of the vehicles registering (85.7%) were  
passenger cars and vans, pick-up trucks and 
sport-utility vehicles.  The trend followed the  
upward growth in the population as well as the  
large number of women entering the workforce.        
 

FUTURE
As in the past, the decision to buy a vehicle will 
be guided by personal necessity.  Convenience, 
ease, safety, security, expense and the 

Source:  Economics Branch, WSDOT availability of workable, alternative options will 
still play a strong role in influencing decisions 

TOTAL VEHICLE REGISTRATION regarding trip modes.  More vehicles will be 
Average Annual Growth Rates registered reflecting growth in population and 

employment. However, the number of vehicles 
1.8%  1980 - 2020 may start to reach saturation as the number of 
2.0%  1980-1997 vehicles per household starts tapering off.
1.8%  1997-2020  
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2-2   Commute Trip Patterns

TREND
In 1960, more people were riding in carpools, using transit 
and walking to work than they were 30 years later.  Fewer 
people also drove to work by themselves in 1960 than in   
1990. Since 1960, the number of lone drivers going to work 
increased 18.7%.  While the actual number of commuters 
using transit increased, the percent of transit users went 
down slightly by 4.6%.  The percent of commuters using  
carpools slipped 10.4%.  Commute choices such as 
walking declined 3.5% as did the percent of individuals
working at home which shifted downward 0.3%.  SOVs*    
increased while all other methods of commuting showed a
slow decline in total shares.
Jobs, housing and retail have tended to be dispersed over 
a wide area which necessitated longer trips and greater 
auto dependence.  This travel pattern reflected the   

continued suburbanization of metropolitan areas.  

 

*  SOV (Single Occupant Vehicle)                     Source:  "Puget Sound Regional Journey to Work," Transportation 

                              Planning Office, WSDOT, based on 10 year census data.

FUTURE
Trends for the Puget Sound area show a 1% shift in mode choice from SOV to carpool by 2020.
Expansion of Transportation Demand Management strategies (TDM) and Commute Trip Reduction
programs will play a greater role.  TDM includes transit incentives, Commute Trip Reduction, High 
Occupancy Vehicle lanes, Clean Air and Land Use (GMA), and congestion pricing options.       
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2-2  Commute Trip Reduction Impact
TREND

Fewer people were driving alone to worksites 
affected by the Commute Trip Reduction Law.  
The CTR Law applies in counties with a population 
over 150,000.  Nine counties are presently 
affected.  There are 895 CTR affected worksites 
involving 340,000 employees (15% of the total 
workforce in the 9 counties). At the CTR worksites, 
more people walk / bike, ride the bus and carpool 
now than they did in 1993, and fewer people drive  
alone to work.  The share of SOV* commute trips 
dropped 4% from 1993 to 1995 and all other commute 
options gained shares of the total commute trips.
Through 1995, the CTR program increased the
capacity of the transportation system by 12,000
daily vehicle trips or 300,000 daily vehicle miles.  

*  SOV (Single Occupant Vehicle)

FUTURE
CTR programs will continue to slow the growth of 
congestion though not eliminate it even if future trip 
reduction targets are met.  The CTR target is to reduce  
SOVs and vehicle miles traveled by 35% of 1993 
levels for these variables.  The positive  trend is 
likely to continue and then level off as the impact of               Source:  "Impacts of the Commute Trip Reduction Law - as reported to the  

the program is absorbed at CTR affected worksites. CTR Task Force on 11/14/97."
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2-2  Annual Person Miles by Mode

1995 Person Miles
in millions - TABLE 4

Pass Vehicle 62,434.0 83.75%
Large Trucks 4,662.0 6.25%
Air 3780 5.07%
Public Bus 1498 2.01%
School Bus 1254 1.68%
Walk 320.4 0.43%
Bike 165.0 0.22%
Ferry 157.3 0.21%

Intercity Bus 150 0.20%

Amtrak 125.0 0.17%
Total 74,545.7 100.00% Source:  Transportation Planning Office

TREND FUTURE
Annual person miles statewide shows that the dominant Due to congestion, shifts will be seen from cars to public 
mode of travel is the automobile.  This is particularly the   transportation which includes buses, intercity passenger 
case in suburban and rural areas of the state where the rail and light rail.  Though the volume of the shift can be
choice of modes is limited mostly to cars. Increases in expected to be significant, trends in travel behavior
truck person miles took place due in part to some losses indicate that the total share of person miles by public
of rail line, and also the greater flexibility of trucks in transportation will remain relatively small compared to
delivering and shipping goods. automobiles as it has in the past.
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2-2  Annual Person Trips by Mode
Source:  Transportation Planning Office

1990 Annual Person Trips
in millions   -  Table 5a

Pass Vehicles 5,651.8 91.60%
Large Trucks 194.0 3.14%

Public Transit 139.6 2.26%
School Bus 143.3 2.32%

Others * 41.3 0.67%

Total 6,170.0 100.00%
* Others

Air 17.8 0.29%

Ferry 21.4 0.35%

Intercity Bus 1.5 0.02%

Amtrak 0.6 0.01%

1995 Annual Person Trips  '90-'95
in millions   -  Table 5b Growth/yr

Pass Vehicles 6,572.0 91.61% 3.06%

Large Trucks 233.1 3.25% 3.74%

Public Transit 149.8 2.09% 1.42%
School Bus 167.2 2.33% 3.13%

Others * 51.9 0.72% 4.68%

Total 7,174.0 100.00% 3.06%
* Others

Air 25.2 0.35% 7.20%

Ferry 24.2 0.34% 2.49%

Intercity Bus 1.5 0.02% 0.00%

Amtrak 1.0 0.01% 10.76%
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2-2  Annual Person Trips by Mode - Percents

TREND

Statewide, 92% of all trips were made 
using a personal vehicle.  The remaining 
8% of trips were made using large   
trucks, public transit, school buses,  
intercity bus/charters, air and ferries.    
These percentages of trips held pretty  
firmly throughout the five year period  
between 1990 and 1995.

 Sources:  Key Facts 1995, WSDOT; 1996 Traffic 

 Collisions in Washington State, WTSC; Airport

 Activities Statistics, FAA, 1992; 1990 & 1995 Public 

Transportation Summary

FUTURE
More trips using all modes of travel were taken in 1995 than in 1990 - about 16% more.  However,     
most people (91.6%) chose their personal vehicles for short and even longer trips.  Car travel is expected 
to be the dominant mode of travel.  Two trends in particular show increases in travel overall:  total vehicle 
miles traveled and miles traveled per capita. Statewide, about 8% of all trips are split among modes other 
than the auto.  
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2-2  Highway Capacity
TREND

The lanes of roadway in the state are measured in lane miles.
The total number of lane miles for all roads in 1997 was 
17,960 miles.  Total lane miles increased 497 miles from 
1990 to 1997.  This 2.8 % increase is relatively small and has 
taken place mostly in the form of road widening - a strategy 
to increase flow and efficiency on our roads.  State highway
centerline miles are equivalent to miles of roadway which 
are two or more lanes.  From 1980 to the present, centerline 
miles have remained fairly constant at 7,000 miles. This means
that rather than adding new roadways, new lanes to existing 

Source:  TRIPS System, State Mainline Highway and Lane Miles, roadways were added.
State of Washington, Department of Transportation Note:  The legislature defines the routes of the state highway system.   

Periodically, routes are added or removed.  Miles of minor arterial routes 
have decreased because of a change in the functional classification of  
routes in 1993 due to ISTEA when some of the minor routes became  
principal arterials.

FUTURE
About 800 million miles of travel per year will be added to the
system from 1995 to 2020.  To meet this demand, some lane
miles will need to be added to the system by widening 
existing highways.  In rural areas, uncongested conditions 
on rural highways will need to be maintained.  However, 
attention will focus on the application of transportation 

Source:  TRIPS System, State Mainline Highway and Lane Miles, system management strategies to encourage greater 
State of Washington, Department of Transportation efficiency in the use of the highway system.  
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2-2   Traffic Congestion Map

     * LOS C:  A condition

     of stable flow in which the

     volume and density levels

     are beginning to restrict

     drivers in their freedon to

     select speed, change 

     lanes or pass.

     LOS D:  A condition 

     approaching unstable 

     flow in which tolerable 

     average operating 

     speeds are maintained 

     but are subject to sudden 

     variations.
TREND FUTURE

Highways segments that are congested today are Blue lines indicate highway segments below LOS 
below Level of Service (LOS) thresholds.  The LOS thresholds.  Red lines indicate highway segments that
standard on HOV and rural highways is "C."  On urban are predicted will be below LOS thresholds by 2020.
highways LOS "D" is the threshold.*

Traffic Congestion 1995 - 2020

Congested Highways by 2020
Congested Highways Today

Map 4

Map 4
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2-2   Highway Congestion
   TREND
The impact of congestion is seen in the growing number of
roadway miles that have become deficient or unable to 
accommodate an acceptable flow of traffic. For the Interstate
highway system, 205 miles were congersted in 1995 which
was 26.8% of the total interstate system in the state. Principal
arterials were congested along 325.5 miles or 13.1% of this
category of roadway in 1995.  Minor arterials and collectors
experienced congestion on 6.6% or 237 miles of this category
of roadways.  In total, 11.3% or 7,037 miles of roadways in
all categories were congested in 1995.

   
   FUTURE
By 2020, congestion will affect one-third (32.3%) or 2,249
miles of roadway in these categories statewide,  i.e., 
interstate, principal arterials and minor arterials / collectors.
The Interstate system will experience congestion along 491 
miles of a system comprising 764 miles. This amounts to 
64.3% of the total Interstate system within the state.  Principal 
arterials will experience congestion along 1,106 miles or 

  41.2% of a system that consists of 2,682 miles of principal 
arterials.  Minor arterials and collectors will be affected along  
652 miles or 18.2% of the total system of minor arterials and
collectors.  The state's population and economic growth will
continue to encourage increases in vehicle miles of travel.
Modal shifts may take place to some extent with expansions
in transit and rail service, and trip substitutions may be made,
but these effects will be small compared to the growth of auto
vmt (vehicle miles traveled).
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2-2   Highway Congestion
   TREND
In 1990, 548 miles of roadway statewide were affected with 
slowdowns due to congestion. By 1995, 795 miles of 
roadways were congested statewide. The increases in these 
miles of congested roadways were seen for highway and 
roadway categories shown.  On urban roadways, drivers on 
affected portions were traveling below the speed limit.  In 
rural areas, on deficient portions of the highway, drivers 
were operating at a lower than posted speed.
Note:  Deficiency in urban areas means below a Level of Service "D."  
In rural areas, miles deficient means movement falls below a Level of 
Service "C."  See page 34 for LOS definitions.   

    FUTURE
 With no improvements beyond the

1995 level, deficiencies will take place at the levels shown.   
Deficient miles of highways will continue to rise for all types 
of roadways due to greater congestion.  More miles traveled 
by more people means the buildup of congestion will outpace 
the current level of funding improvements. If revenues follow 
the historical trend, only 24% of congestion-related needs 
would be met.  Some lanes will be added, the HOV system 
completed, and TDM strategies applied when possible.  These 
measures will slow the increase of deficient highway miles 
somewhat, but congestion will increase at or above levels 
being experienced in many U.S. cities.  

Source:  1995 V/C File, Transportation Planning Office, Department of 

Transportation, State of Washington  
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2-2   Public Transportation Capacity

TREND
The number of people making trips using public transportation 
increased 36.9% from 1988 to 1996.  This was a gain of 40.9  
million trips per year from 110.7 million in 1988 to 151.6 million 
in 1996.  Although most trips were short, the average distance 
of a trip has been increasing.  Contributing to the growth trend, 
longer cross-county and express routes were added, service 
areas restructured, and vehicles replaced with modern  
comfortable coaches and vans.

FUTURE
More residents live within the boundaries of a public transit 
provider than ever before (86% in 1996 compared with 82%  
in 1992).  Large and small urbanized areas responded
positively to both fixed route and demand-responsive 
services, but growth in service and ridership in rural areas
was greater.  In large and small urban areas, the trend is 
toward longer trip distances.  This trend is likely to continue   
due to greater demand for intercity travel.  Growth in rural   Sources:"1991 and 1996 Summary, Public Transportation Systems 

ridership is also likely to continue. in Washington State," Washington State Department of 

Transportation, Sep 1992 and 1997
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2-2   Aviation Capacity
TREND

Four and a half million people traveled through SeaTac
International Airport in 1980.  Fourteen years later, 10.5
million people traveled through the airport.  Ridership had   
more than doubled.  During the same 14 year period from
1984 to 1994, the number of travelers through Spokane 
Airport went from 635,313 to 1.3 million.
Regional Airports such as Bellingham have shown a 
startling rate of growth from 3000 passengers in 1980 to 
109,000 in 1990.  Pangborn Field (Wenatchee) has   
experienced a tripling in ridership from 11,300 to 33,300
in ten years.  In the Tri-Cities, ridership remained high at Source:  1994 SeaTac Airport Activity Report, 1993 WSCASP, Volume 1,

153,296 in 1990.  page 93-95.

FUTURE
Recent forecasts call for a 57% increase in enplaned 
passengers at SeaTac by 2010.
A Master Plan Update for SeaTac Airport shows the need
to address poor weather operating capability through the 
development of a third parallel runway and other facilities.  
A continued increase is also likely for Spokane.  More 
travelers were using Regional airports as well and these 
trends follow a stronger economy in all areas of the state.     

Source:  1994 SeaTac Airport Activity Report, 1993 WSCASP, Volume 1,
page 93-95.
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2-2  Ferry System Capacity

TREND
Passenger ridership grew 37% from 1980 to 
1996.  In 1996, 13.9 million people rode on the  
ferry system compared to 10.1 million in 1980.  
This same period also witnessed a dramatic   
growth in vehicle travel of 63%.  In 1996, 10.8 
million vehicles were transported on the ferry 
system compared with 6.6 million in 1980.    

 
FUTURE *

Ferry system growth has been increasing at 3.1%
per year for vehicles and 2.0% per year for
passengers.  Demand is pushing ahead of service
capacity.  To increase service capacity, the
ferry system will accommodate more pedestrians,
bicycles and registered HOVs on every sailing.
Daily freight traffic will also be accommodated on 
each route.  Passenger-only ferry service will be 
increased to reduce vehicle travel to urban   
centers. Continued growth will call for greater  Source: Washington State Ferry System

efficiency resulting in more service, but will be 
limited by system capacity.
 *  Dataset to chart forecast not available.
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2-2  Weekday Ferry Congestion

Source:  Measuring Ferry Service, Washington State Ferries. "Boat delay" measure was converted into actual waiting time.

TREND FUTURE
The delay value is the number of minutes of delay As ferry system demand rises, weekday delays during 
before a vehicle waiting in line can board a ferry. peak travel times will increase. To accommodate travelers, 
The delay reflects the extra wait time that a typical ferry system fleet will be sized so that pedestrians, 
patron experiences during peak travel times on bicycles and registered HOVs will receive consideration 
weekdays.  From 1980 to 1996, passenger ridership on every sailing.  Passenger-only ferry service will be  
grew 37% , and vehicle travel increased 63%.  increased to reduce vehicle travel to urban centers.  
In 1996, 13.9 million people rode on the ferry system, 
and 10.8 million vehicles were transported.  In 1996,
the average delay in vehicle boarding on weekdays 
was 42.2 minutes.
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2-2  Weekend Ferry Congestion

Source:  Measuring Ferry Service, Washington State Ferries. "Boat delay" measure was converted into actual waiting time.

TREND FUTURE
Recreational travel peaks on weekends.  As a Weekend delays during peak travel times will increase as 
result, delays on weekends tend to be longer ferry traffic demand rises.  The ferry system fleet will 
than delays encountered during peak travel times on give consideration to pedestrians, bicycles and registered 
weekdays.  The average peak hour delay on HOVs on every sailing to maximize ridership.  Passenger-
weekdays is 42.2 minutes.  On weekends, this only ferry routes and service will increase and are likely 
average is 57.3 minutes. to expand service into the weekend as is currently being  

done.  These measures will slow delays for autos 
somewhat, but the magnitude of the demand will also 
spread peak travel times. 

0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

Bainb Is
> Sea

Return Vash >
Faunt

Return Sea >
Bainb Is

Return Faunt >
Vash

Return Brem >
Sea

Return Sea >
Brem

Return Pt
Towns >

Keyst

Return Lop >
Anac

Return Fri Harb
> Anac

Winter Spring

Summer Fall

Average Vehicle Delay on Ferry System
WEEKEND at Peak Times - 1996

Average Delay: 57.3 minutes

M
i
n
u
t
e
s

Ferry Routes Fig. 49

40



2-2  Intercity Rail Passenger Capacity
TREND

The popularity of intercity rail passenger service has grown
tremendously averaging 23% per year from 1993 when the
state sponsored service went into operation.  In 1996,
198,480 more travelers rode the train than in 1993.  This 
represents a very small percentage (.01%) of the total 
person trips for all modes.  However, the successful
acceptance of the trains shows traveler interest in having 
transportation options.

FUTURE Source:  "Pacific Northwest Rail Corridor - 1996 Ridership Comparison Sheet," 

Amtrak ridership in the Pacific Rail Branch, WSDOT, 1997

Northwest corridor jumped in
1994 with the addition of the Mt. Adams train serving Seattle 
and Portland.  Ridership in the corridor increased again with 
the addition of the Mt. Baker train serving Seattle and 
Vancouver, B.C.  Over the next 15 years, scheduled running 
times will drop by 30% in the corridor to attract greater           
ridership.  Throughout the next 20 years, WSDOT plans to  
improve rail services and further develop multimodal stations.   
The "Pacific Northwest Rail Corridor Passenger Plan" is 
expected.  Light rail will also be instituted as RTA gears up 
and becomes operational.  Rail passenger's modal share  
may remain close to current levels, but with person trips     
increasing across all modes, the volume of rail  Source:  "Public Transportation & Intercity Rail Passenger Plan for Washington 

passenger trip counts will continue to increase. State 1997-2016," WSDOT, 1997
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2-3   Primary Causes of Fatal Accidents

Source:  Traffic Data Office, WSDOT * Failure to Yield Right of Way 
TREND FUTURE

Fatal accidents have been in decline.  Significantly, Fatal accidents in general will continue to go down.
alcohol-related fatalities have been falling over the Stricter enforcement of drunk driving laws, greater
past decade from 1987 to 1996. seat belt use and safer vehicles will contribute to

decreases in alcohol-related fatal accidents.

0

50

100

150

200

250

300

 '87  '88  '89  '90  '91  '92  '93  '94  '95  '96

Alcohol Speeding Over Centerline Inattention Fail ROW* Asleep

Primary Circumstances in State Highway Fatal Accidents
State of Washington

-2.7%

-2.1%

+.8%

-1.6%

+2.4%

+1.8%

F
r
e
q
u
e
n
c
i
e
s 1

2

3

4

5

6

1 2 3 4 65

Fig. 52



2-3   Highway Safety - Fatalities

 
TREND

The number of fatalities declined 27.7%
overall from 1980 to 1996.  In 1980, 927 
fatalities occurred and in 1996, the number 
of fatalities dropped to 712.  This is an 
annual decline of 2.0%.  Even with more 
miles being traveled each year in
Washington, the number of fatalities on all
roadways went down.  The fatality rate 
dropped from 3.43 to 1.45 fatalities per 
100 million miles of travel.  The chance of Source:  "1996 Traffic Collisions in Washington State,"

being involved in a fatal accident in our Washington Traffic Safety Commission, September 1997.

state has been steadily going down.

FUTURE
The chances of being in a fatal accident 
will continue to decrease especially with 
continued focus on highway seat belt use, 
safer vehicles, stricter enforcement of 
drunk driving laws, and improvement in 
the design of roadside features such as 
guardrails and sign supports.       
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2-3   Highway Safety - Injuries

TREND
 
The actual number of injury accidents have 
increased from 61,632 in 1980 to 83,781 in 1996.  
However, the injury rate dropped because more 
total miles were driven on roadways in the state.  
For this reason, the chance of being in an injury 
collision on our roadway system actually declined 
from 2.14 injuries per million miles of travel in 1980 
to 1.70 injuries per million miles in 1996.  This is a 
rate of decline of 1.4% annually.

Source:  "1996 Traffic Collision in Washington State," 

FUTURE Washington Traffic Safety Commission, September 1997

Chances are improving that accidents that occur
will be non-fatal.  Highway safety continues to 
improve due to greater seat belt use, safer vehicles, 
stricter enforcement of drunk driving laws, and 
improvement in design of roadside features such as 
guardrails and sign posts.  The number of injuries 
will continue to climb slowly.  This rate is 2.0% 
annually (see Fig.54).  However, the number of 
injuries per million miles of travel will continue to move 
downward but more slowly.  With the number of 
miles traveled increasing robustly, focus on highway 
safety improvements and enforcement may still 
influence a downward trend.   
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2-3   Highways Safety - Non-Fatal Accidents
TREND

Non-fatal accidents increased at 1.34% per 
year from 1980 to 1996.  In 1980, there were 
112,766 non-fatal accidents compared to 
134,503 in 1996. The non-fatal accident rate 
per million miles of travel continued to slip 
downward at 2.0% per year.  In 1980, this 
rate was 3.93 non-fatal accidents per million 
miles of travel compared to 2.83 in 1996.  
This trend indicates that fewer of the 
accidents taking place are fatal.

Source:  "1996 Traffic Collision in Washington State," 

Washington Traffic Safety Commission, September 1997

FUTURE  

 

Although the number of non-fatal accidents 
will continue to increase, this increase is 
offset by the greater number of miles 
traveled on our roadways.  When vehicle 
miles traveled are considered against the 
number of non-fatal accidents that occurred, 
the resulting rate per million miles of travel 
indicates a downward trend. This trend 
toward greater safety on our roadways 
can be expected to continue.

 

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

160,000

 '80  '81  '82  '83  '84  '85  '86  '87  '88  '89  '90  '91  '92  '93  '94  '95  '96

Trend

Non-Fatal Accidents

Non-Fatal Accidents on All Roadways
State of Washington

1.34%  Annual  
IncreaseA

c
c
i
d
e
n
t
s

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

 '80  '81  '82  '83  '84  '85  '86  '87  '88  '89  '90  '91  '92  '93  '94  '95  '96

Trend

Non-Fatal rate/million mi

Non-Fatal Accident Rate  on All Roadways
2.03%  Annual  

Decline

Non-Fatal Injury rate per
million miles

R
a
t
e

Fig. 55a

Fig. 55b



2-3   Large Trucks - Safety - Fatalities
TREND

Fatal collisions involving large trucks 
increased slightly from 1992 to 1995. 
In 1992, there were 51 fatal accidents 
involving trucks.  In 1995, the number 
increased to 63 fatalities.  The fatality 
rate measures the number of fatalities 
per 100 million miles of truck travel.  
Using this rate, there were 1.5 fatalities 
per 100 million miles of truck travel in 
1995 compared to 1.35 fatalities per 
100 million miles of truck travel in 1992.  

Source:  "Washington State Reportable Motor Vehicle Traffic Collision  

Statistics, WSP; & 1996 Traffic Collisions in Washington State, Washington 

Traffic Safety Commission, September 1997.

FUTURE
As more vehicles enter the highway and 
roadway system, it must be remembered 
that trucks cannot stop or turn as quickly 
as smaller vehicles.  With increased 
congestion and lower speeds, truck 
fatalities may continue downward.  
However, truck injury collisions are likely to 
continue upward.  Historically, from 1989 
to 1995, fatal truck collisions were actually 
decreasing 3.7% per year, or from 79 
fatalities in 1989 down to 63 fatalities in 1995.      
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2-3   Large Trucks - Safety - Injuries

TREND

Truck accidents resulting in injury climbed 
8.8% per year.  In 1992, there were 1,700 
injury accidents compared to 2,190 injury 
accidents in 1995.  This represented an
increase of 8.8% per year.
The truck injury rate rose at an annual rate
of 5.3%.  In 1992, there were 44 injuries per 
100 million miles compared to 52 injuries per 
100 million miles in 1995.    

Source:  "Washington State Reportable Motor Vehicle Traffic Collision  

Statistics, WSP; & 1996 Traffic Collisions in Washington State, Washington 
Traffic Safety Commission, September 1997.

FUTURE
Truck injury collisions are likely to continue
upward.  Historically, from 1989 to 1995, 
truck injury collisions were increasing rather
slowly at 1.3% per year, or from 2,029 
injuries to 2,190 injuries.  Collisions with large
trucks tends to result in injury.  As congestion
builds up, the challenge will be to reduce
conflicts between large trucks and passenger 
vehicles.
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2-3   Aviation Safety
TREND

Aircraft fatalities declined 65.2% over the 12 year period 
from 1985 to 1997 or from 46 fatalities to 17.  This
downward trend in fatalities occurred even though the
actual number of people involved in all aircraft accidents
in the state increased from 136 to 226.  The reason for
fewer fatalities is not known.  However, the majority of
the fatal accidents that did occur are attributed to decision
errors ("doing the wrong things right").  Minor and non-
injury accidents were caused more often by action errors
("doing the right things wrong").  Survivability of aircraft
passengers involved in accidents has improved greatly.
Non-injuries have increased 6.3% and minor injuries 10.4%.
 

FUTURE
Aircraft are involved in fewer accidents than in the past, 
and when accidents have occurred, fatalities have been
fewer.  Aircraft accidents and fatal aircraft accidents have  
been steadily declining and are likely to see further decline  
due to several reasons:  1)  tighter controls on airspace
requiring more pilot training, and higher pilot licensing  
cost;  2)  occasional pilots not flying leaving an existing pool
of better trained pilots flying;  3)  stricter FAA controls on 
the replacement of aircraft and parts.  Research continues 
in ways of reducing risks.  However, training and currency    
of pilots, and improving procedures, equipment and facilities  
will also continue to be important in reducing mishaps.                 Source:  "Aircraft Accidents Occurring in the State of Washington," 

        National Transportation Safety Board 
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2-3   Pedestrian Safety - Fatalities
TREND

Pedestrian fatalities have been declining over time.  
In 1996, there were 84 fatalities in the state 
compared with 95 fatalities in 1988.  There was 
an 11.6% drop in fatalities overall during this period.
The annual rate of decline in fatalities was 1.5% per 
year.  This was an encouraging rate of decline.   
The pedestrian fatality rate is based on the number  
of pedestrian fatalities per 100,000 population.   
This rate was 2.06 in 1988 and 1.52 in 1996, and 
represented a 3.7% annual decline.  Using another 
measure, in 1995, there were 21.9 fatalities per 
100 million miles of pedestrian travel.       Source:  "Washington State Reportable Motor Vehicle Traffic Collision Statistics,"

Washington State Patrol, State of Washington.

FUTURE
Fatal pedestrian accidents seem likely to continue 
downward as more pedestrian facilities are built 
which separate pedestrians from having to share 
right of way with vehicles.  People say they would
like to walk if they could walk safely.  
The basic network for walking exists, but barriers 
to pedestrian travel also exist such as high speed,      
high volume roadways, the absence of sidewalks,  
and narrow roadway shoulders.  
Service objective goals propose doubling the
amount of walking while reducing the number of
accidents by 10 percent over the next twenty 
years.  
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2-3   Pedestrian Safety - Injuries
TREND

The number of pedestrians injured increased 1.1%
per year from 1988 to 1996.  In actual numbers,
there were 1,894 injuries to pedestrians in 1996
compared to 1,740 injuries in 1988.
The pedestrian injury rate which is based on the
number of injuries per 100,000 population declined 
from 37.7 injuries per 100,000 population in 1988 to 
34.3  injuries per 100,000 population in 1996.  This 
was a 1.2% decline per year in the injury rate.
When person miles traveled are considered, the
injury rate in 1995 was 5.6 injuries per million miles
of travel by walking as compared to 9.8 injuries per
million miles of bicycle travel.       Source:  "Washington State Reportable Motor Vehicle Traffic Collision Statistics,"

Washington State Patrol, State of Washington.

FUTURE
In terms of injuries incurred, pedestrian travel is the
safest among the modes reviewed. The number of
injuries will continue to climb with the population 
increasing yearly.  However, the pedestrian injury     
rate has shown a consistent downward trend of 
1.2% per year, and is likely to continue downward   
especially with programs that enhance pedestrian 
safety.  Service objective goals propose doubling 
the amount of walking while reducing the number of
accidents by 10 percent over the next twenty years.
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2-3   Bicycle Safety - Fatalities
TREND

Bicyclist fatalities have been climbing slowly at 
2.0% per year from 1988 to 1996.  The total 
number of fatalities have been low and ranged 
from 12 in 1988 to 14 in 1996. Bicyclist fatality 
rates, which are based on fatalities per 100 
thousand of population have shown a slight  
decline at the annual rate of 0.3%. The decline
was from 2.6 fatalities per 100 thousand of 
population in 1988 to 2.54 fatalities per 100   
thousand in 1996.  The fatality rate per 100 million 
miles of bicycle travel was 7.9 in 1995.  In terms   
of fatalities incurred, bicycle travel was one of        Source:  "Washington State Reportable Motor Vehicle Traffic Collision Statistics,"

the safest modes studied. Washington State Patrol, State of Washington.

FUTURE
The number of bicyclist fatalities is relatively low.
It is not known how many fatalities occurred either
due to driver negligence or bicyclist negligence.
However, safe operation of vehicles and bicycles
need to be emphasized through education.   
Creating a safe network for bicycling is essential 
to achieve service goals.
Service objective goals propose doubling the
amount of bicycling while reducing the number of
crashes by 10 percent over the next twenty years.
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2-3   Bicyclist Safety - Injuries
TREND

There were many more injuries than fatalities among
bicyclists.  In 1988, 1,375 injuries were counted among
bicyclists.  In 1996, the number of injuries rose to  
1,544.  This was an increase of 1.5% per year for that
period.  Bicycle injury rates based on 100 thousand of
population dropped slightly from 29.8 to 28.0 injuries per 
hundred thousand of population or 0.8% per year from 
1988 to 1996.  The injury rate per million miles of bicycle 
travel in 1995 was 9.8.  Bicycle injury rates were 
slightly higher than the pedestrian injury rate which 
was 5.6 injuries per million miles of travel.

      Source:  "Washington State Reportable Motor Vehicle Traffic Collision Statistics,"

Washington State Patrol, State of Washington.

FUTURE
The number of bicyclist injuries may continue
increasing.  Bicycles are a mode of transportation 
as well as a recreational option.  More bicycles will 
be in use in our future and reducing conflicts with 
automobiles will continue to be a large concern.
Safe operation of vehicles and bicycles needs to be
emphasized through education. Creating a safe  
network for bicycling is essential to achieve
service goals.
Service objective goals propose doubling the
amount of bicycling while reducing the number of
crashes by 10 percent over the next twenty years.
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2-3   Pedestrian & Bicycle Safety 
Comparison - 1995

Table 6

Pedestrian Bicyclist

Fatalities in '95 70 13

Fatality Rate / 100 million miles 21.88 7.88

Fatality Rate / Million Population 12.90 2.39

Injuries in '95 1,779 1,617

Injury Rate/ million miles 5.56 9.80

Injury Rate/ 100K Pop 32.76 29.78

Person Miles of Travel (millions) 320 165

Statewide Population in '95 5,429,900 5,429,900

Sources:  "Washington State Reportable Motor Vehicle Traffic Collision Statistics," Washington State Patrol, 

State of Washington; and Transportation Planning Office, Washington StateDepartment of Transportation.
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2-4   Port Capacity2-4   Port Capacity
TREND

Transhipment of freight is a big industry in Washington.
Washington continued to serve as a major hub for freight 
and goods movement. Half of the westbound traffic 
coming to the ports is grain.  Eastbound traffic from the 
ports is largely container cargo from Asia.  Ports handle 
51% of the westbound rail traffic in the state, and 34% of 
the eastbound rail traffic for the state.  This volume of traffic 
places Washington as a major West Coast competitor.         

FUTURE
Port container cargo alone is forecast to grow from 1.2               Source: "1995 Marine Cargo Forecast," BST Associates, Jan 31, 1995.

million containers in1990 to 3.2 million containers by 2015.
Fundamental to the ability of ports to handle trade is the 
network of rail, highway and water modes of freight 
transport linking the state's ports to points throughout the 
state and beyond.  Puget Sound is already faced with 
losing market share of West Coast containers.  Although 
exports will start increasing in value, how the Asian market 
can respond with orders remains to be seen. Larger 
container ships coming into service will exert a downward 
pressure on container rates which will be attractive to 
shippers.  This benefits growth but the demand on a freight 
system to more than double throughput capacity by 2015 
must still be faced and will require specialized services and 
a complex transportation system.                          Source: "1995 Marine Cargo Forecast," BST Associates, Jan 31, 1995.
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2-4   Marine Freight Capacity
TREND

Over 90% of the West Coast international container trade is
TransPacific, and for the U.S. as a whole it makes up over  
56%.  TransPacific trade includes two major trade routes:
NE Asia (30.3 million metric tons in 1995) and SE Asia 
(3.8 million metric tons).  The total for all others was 14 
million metric tons in 1995.  Cargo on the Lower Columbia 
accounted for 21 percent of the state's total waterborne 
commerce.  "Other" includes Canada, Europe, Australia, New Zealand & other. 

FUTURE
Imports are several times more valuable than exports
because imports are typically finished products while Source: "1995 Marine Cargo Forecast," BST Associates, Jan 31, 1995.

exports are semi-processed or lower value products.
Washington's waterborne exports such as aluminum and 
forest products are encountering stress from higher 
electricity costs, timber availability and price. These 
regional industries are expected to grow but not quickly 
enough to overtake imports.   In short, the transpacific 
container system will continue to be driven by higher
value imports.   Asian trade will account for 64% of the 
total market share in 2015.  This is a slight decline from  
the 75% share in 1990.  Trade with Canada for bulk and 
breakbulk cargoes will increase its market share.  Trade    
will also increase with other regions such as the Middle  
East for supplies of crude oil and petroleum.   * TEU - Twenty-foot Equivalent Unit: standard container 8x8x20 ft in size.
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2-4   Rail Freight Capacity
TREND

The efficient performance of rail service, trucking and port 
systems working together is serving to make Washington a 
major artery of international commerce.  Farm products 
make up half of the commodities being brought to terminals.
Other freight rail commodities are lumber, chemicals, food 
products, petroleum and scrap.  The total volume of freight 
and goods moving into and out of the state rose 65.9% from 
41.4 million tons in 1985 to 68.7 millions tons in 1995.
Freight terminating in the state was 49.7 million tons in 1995
which was up 100% from 24.9 million tons in 1985.  Freight
originating in the state was 19 million tons in 1995 which 
was an increase of 15.2% from 16.5 million tons in 1985. Source: "State Statistics submitted by RRs to WUTC & STB Waybill Sample"

FUTURE
Freight rail traffic will continue to pick up additional volumes
as the rail industry gears up and adds more mainline capacity
to meet growing demand.  Light density lines which have 
great commercial value to businesses and farmers will also 
be important to maintain.  As freight rail traffic faces track 
capacity constraints, and port and roadway congestion 
increases, the pace of growth will proceed at a somewhat 
slower pace.  Rail congestion at the ports, mainline capacity 
constraints, and shared use with rail passenger and commuter 
rail service will also require closer scheduling with a potential 
to slow volumes.  Continued loss of light density lines could 
also be a problem.                 
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2-4  Truck Traffic:  I - 5 Corridor
TREND

Over four times as many trucks pass through the Oregon 
border than the Canadian border.  In 1994, 9,100 trucks  
per day entered Washington from Oregon while 2000 
trucks per day entered from Canada.  The majority of 
trucks traveling into Washington from either Canada or 
Oregon, unload their cargoes in the Central Puget Sound 
Region.  An average of 2,000 trucks crosses into 
Washington from Canada each day.  The majority (78%) 
of these 2000 trucks entering from Canada deliver their 
cargo along I-5 in the Central Puget Sound Region.  An 
average of 450 trucks per day (22%) moves completely 
through the state into Oregon.  A majority (95%) of the 
9,100 trucks entering from Oregon also unload their Source:  Transportation Planning Office, WSDOT, 1997

cargoes along the I-5 corridor as they travel north.  An 
average of 450 trucks per day (5%) makes it through to 
Canada (datasets provided on following page).  

FUTURE
Trucks are an important mode in transporting freight and 
goods in the Central Puget Sound Region. The versatility  
and flexibility of trucks will continue to make trucks an 
attractive mode for transporting freight and goods on the   
highway system especially along the I-5 corridor.  As 
highway congestion increases, the challenge will focus 
on how to provide mobility for freight without impacting 
mobility for passengers.      
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2-4  Truck Traffic:  I - 5 Corridor

Oregon to Canada Canada to Oregon
Table 7 Table 8

Number of Trucks Number of Trucks

Thru Trucks Unloading Thru Trucks Unloading

 Traffic Number % Traffic Number %

Oregon Border 9100 0 0.0% Canadian Border 2000 0 0.0%

Kelso 6000 3100 34.1% Whatcom 1800 200 10.0%

Federal Way 3300 2700 29.7% Snohomish 1530 270 13.5%

Everett 1100 2200 24.2% King 980 550 27.5%

Canadian Border 450 650 7.1% Pierce/Thur 650 330 16.5%

Within Canada N.A. 450 4.9% Oregon Border 450 200 10.0%

 Total 9100 100.0% In/thru Oregon N.A. 250 12.5%

E Wash  200 10.0%

Source:  Transportation Planning Office, WSDOT Total 2000 100.0%

Over four times as many trucks pass through the Oregon border (9,100)  compared to the Canadian border (2000).
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2-4   Freight Modal Choices
TREND

Freight arriving or leaving Washington's ports, will travel
by rail, truck, barge/raft, or move directly into a plant for  
use.  Direct transport of raw material for consumption at 
plants into products comprises a high percentage of the  
total freight volume.  Rail is efficient in moving large  
volumes of cargo distances of 500 or more miles, and 
accounted for 31% of the freight in 1995.  Rail is also 
efficient in moving large volumes of heavier cargo such 
as petroleum coke on shorter routes.  Trucks are more 
likely to move specialty cargo and carried 22% of the  

 freight in 1995.  Barge transport (4.8%) accounts for a  
 substantial portion of grain exports and other dry bulk   

Source:  "1995 Marine Cargo Forecast, BST Associates, January 31, 1995 commodities.
FUTURE

Global competition has placed demands on businesses 
to increase profitability by limiting stock on hand.  Both  
the rail and truck industries have taken extensive 
measures to meet the on-time demands of businesses.     
Under the forecast, rail and truck are expected to 
increase their modal share of commodities hauled.  
Improved rail service in the Puget Sound urban area 
could accelerate a mode shift to rail.  In anticipation of 
increased traffic, the rail industry has developed 
additional rail capacity and is furthering efforts to 
regain shares.       
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2-5  Fuel Consumption and Travel

 

Source: Economic Branch, WSDOT

TREND FUTURE
People were driving more. The real price of fuel has remained Travel demand will continue rising as stable 
relatively stable.  At the same time, per capita income rose fuel prices, increased fuel efficiency, more 
1.4% per year, and fuel efficiency increased 1.3% per year.  income and a growing population exert their 
These conditions enabled people to drive more.  Miles traveled combined influence on the system.
went up 3.4% per year, and annual fuel consumption increased
2.0% per year.
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2-5  Carbon Dioxide Emissions

Source:  *Calculation made using state fuel consumption data and national formula (USDOE) 
to convert to state emissions.

TREND FUTURE 
Carbon dioxide accounts for 85% of total greenhouse gas emission, weighted According to DOE, carbon 
by global warming potential.  Transportation's share of these CO2 emissions dioxide emissions from 
has remained at about 32%, while total emissions increased 3.1% annually, or transportation are expected 
340 million pounds per year.  Gasoline contributed more than 60% of the to increase 1.3% annually 
carbon dioxide emissions from transportation.     through 2010.
Despite significant energy efficiency improvements, transportation activity  
outpaced efficiency gains, resulting in more energy use and subsequent 
increases in carbon dioxide emissions. 
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Source:  Environmental Affairs Office, WSDOT
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2-5   Nitrogen Oxide
TREND

The Clean Air Act of 1970 called for National Ambient Air
Quality Standards.  Nitrogen oxide was one of six air 
pollutants for which the EPA set primary air quality 
standards.  Nitrogen oxide contributes to the formation 
of ground level ozone which is present in smog.  Over 
the last ten years, average concentrations of all six  
pollutants have decreased at 4000 sites across the U.S.
Vehicle emissions of nitrogen oxide stayed down 
despite the rise in vehicle miles travels. Tailpipe emission
standards for new vehicles and reducing harmful 
substances from fuel have contributed to curbing air 
pollution from transportation.  In Washington, from 1985 

Source:  U.S. Environmental Protection Agency, National Air Pollutant to 1995, total nitrogen oxide emissions dropped -0.43% 
Emission Trends, 1985-1995. for passenger cars, and total emissions for all class of 

highway vehicles dropped 5.3%.

FUTURE
 Nitrogen oxide emissions on highways will stay at or  

below current levels.  Off-highway sources of nitrogen  
oxide emissions will continue to climb .  Since 1985,  
highway sources reduced emissions by 5.3%.  
Off-highway sources which include railroads, marine
vessels and aircraft increased nitrogen oxide emissions 
by 40.2%.
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Source:  Environmental Affairs Office, WSDOT
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Source:  Environmental Affairs Office, WSDOT
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3  -  transportation technology



3-1  Intelligent Transportation Systems:

• Intelligent Transportation Systems or ITS are scientific and engineering advances in communications, computer
and information systems that are applied to surface transportation.  Its applications include real-time traffic
information delivered on the Internet, road-weather information, ramp meters, computer-aided dispatch systems for
transit vehicles, highway advisory radio and variable message signs.  Many of these products and services are
already in operation in the Puget Sound region as on-going traffic engineering measures.

 
• The rationale behind ITS is to limit construction, environmental and property rights damage caused by expanding

highways and make more efficient use of existing highways and space limitations.

Figure 79



• Automobiles may also develop into more sophisticated communications and information centers for drivers and
passengers.  Communications and information should be available instantaneously and regardless of location.
This collection and transmission of transportation system conditions should help travelers change their trips to
minimize inconvenience and redistribute the “strain” on the system.

• ITS is also helping vehicles become safer.  Applications of ITS include collision avoidance, automated corrective
steering, braking and traction systems, intelligent cruise control systems, intelligent crash systems (air bags, roll
bars, etc.).  Another development is the use of automobile “black boxes” (like on airplanes )  that provide vehicle
and driver performance information which may impact accident investigation and liability related to accidents.

• Current programs:  Smart TREK uses information technology to better manage the region’s traffic, inform
travelers, move public transit more efficiently and improve emergency response.

• Nationwide, a projected $209 billion will be invested in ITS between now and the year 2011 with a full 80% of that
investment coming from the private sector in the form of consumer products and services.

3-2  Hybrid Vehicles:

• A Hybrid Electric Vehicle (HEV) is an electric car that also has a small internal-combustion engine and an electric
generator on board to charge the batteries, thereby extending the vehicle’s range.

• The power of a hybrid’s internal combustion engine generally ranges from one tenth to one quarter that of a
conventional automobile’s, and can be made almost as “clean” as a pure electric.

 
• When pollution from the generating sources that charge its batteries is taken into account, an electric vehicle

discharges about one tenth the pollution of  a conventional car with a well-tuned engine.  An HEV, in comparison,
can be about one eighth as polluting.

• Two types of HEVs are designated:  series and parallel.  In the series type, a gasoline engine drives a generator
that charges the batteries that power the electric motor, which turns the wheels.  Only this motor can turn the
wheels.  In the parallel scheme, the gasoline engine or the electric motor (or both) can turn the wheels.

• A series hybrid is generally more efficient but less powerful than a parallel HEV.  So if the car is to be used for a
daily commute of 35 kilometers or less each way, and perhaps the longer trip every now and then, a series HEV
may be called for.  On the other hand, if the vehicle is to function (and feel) more like a conventional, gasoline-
powered car, then a parallel hybrid may be necessary. These are illustrated on the next two pages.



Image of series configuration

Image of parallel configuration

• In general, European and Japanese HEV development is emphasizing existing or modestly improved technology.  The
Europeans and Japanese are concentrating on ways of reducing production costs and making HEVs more marketable in
the near future.
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Energy loss by conventional vehicle

Energy loss by HEV in comparison to a conventional vehicle

                                                                 
Figure 81
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